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SEMICONDUCTOR PACKAGE WITH AN OPTICAL SENSOR WHICH MAY BE FIT 

INSIDE AN OBJECT 

PRIORITY CLAIM 

[1] The present application claims priority from French Application for Patent No. 03 
05265 filed April 29, 2003, the disclosure of which is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 
Technical Field of the Invention 

[2] The present invention relates to the field of semiconductor packages with optical 
sensors that are intended to be fitted inside an object, particularly inside a portable telephone. 
Description of Related Art 

[3] At the present time, to fit a semiconductor package with an optical sensor inside 
the shell of an object, such as a portable telephone, so that this component is electrically 
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connected to tracks of a printed circuit board, an intermediate receptacle provided with electrical 
connection blades is used. The connection blades have external parts that extend around the 
periphery of the receptacle and internal parts that extend into the bottom of the latter. The 
external parts of the said leads of the receptacle are connected by soldering to the tracks of the 
printed circuit board. The semiconductor package is then engaged in the receptacle so that the 
internal parts of the connection blades come into contact with contact regions of the rear face of 
the semiconductor package, the receptacle having branches forming hooks for retaining the 
semiconductor package. Thus, the semiconductor package is carried by the printed circuit board, 
independently of the shell of the object. 

[4] There is a need in the art to provide a semiconductor package whose structure 
makes it possible to simplify the operations for fitting the package into an object. 

SUMMARY OF THE INVENTION 

[5] The semiconductor package according to the invention comprises a package body, 
containing an integrated circuit semiconductor component having an optical sensor, that can be 
fitted into an object having two parts suitable for being coupled. In the package, a board is 
provided with electrical connection tracks. The semiconductor package is placed in a position 
such that the optical sensor is located facing an opening in the object. 

[6] According to the invention, the package body carries, on the one hand, resilient 
rear electrical connection leads that project from its rear face and are electrically connected to the 
semiconductor component. On the other hand, the package body has a front bearing surface 
opposite the rear face, such that, when the package body is fitted into the object and when the 
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parts of this object are coupled, the front bearing surface of the said body bears on an inner 
surface of a part of the object and the resilient rear leads bear resiliently on the respective 
electrical connection tracks of the board. 

[7] According to the invention, the package body and the object have respective 
positioning surfaces that are perpendicular to the bearing surfaces. 

[8] According to the invention, the object preferably has an internal housing for 
housing part of the package body. 

[9] According to the invention, the resilient rear leads are curved. 

[10] According to the invention, the optical sensor is preferably located on the 
opposite side from the resilient rear leads. 

[11] According to the invention, the aforementioned internal surface of the object 
extends around the aforementioned opening in the latter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[12] A more complete understanding of the method and apparatus of the present 
invention may be acquired by reference to the following Detailed Description when taken in 
conjunction with the accompanying Drawings wherein: 

[13] FIGURE 1 is shows, in cross section, a semiconductor package with an optical 
sensor according to the invention; 

[14] FIGURE 2 shows a cross section of an object into which the semiconductor 
package of FIGURE 1 has been fitted; and 
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[15] FIGURE 3 shows, in cross section, another semiconductor package with an 
optical sensor according to the present invention, fitted inside an object. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[16] FIGURE 1 shows a semiconductor package 1 that comprises a package body 2, 
the rear wall of which is provided with a metal leadframe 3 having a central platform 4 to the 
front face of which an integrated circuit chip 5 is fastened, for example by adhesive bonding. 
The leadframe has a multiplicity of electrical connection leads 6 extending around the periphery 
of the platform 4 and spaced apart peripherally, these leads 6 being connected to the chip 5 via 
electrical connection wires 7 inside the body 2. 

[17] The front wall of the package body 2 has a central part 8 projecting towards the 
front, provided through which central part is a front opening 9 into which an optical lens 10, 
located in front of and at a certain distance from an integrated optical sensor 11, is fitted, the 
optical sensor being provided on the surface of the front face of the chip 5. 

[18] The electrical connection leads 6 have, beyond the periphery of the package body 
2, free terminal parts 12 which are bent or curved towards the rear and beneath the package body 
2 in the manner of a pin head. These terminal parts 12 thus project beyond the rear face of the 
package body 2. 

[19] FIGURE 2 shows an object 13 that comprises a shell 14 made in two parts 15 and 
16 that define between them a cavity 17. These two parts are joined along a mating plane 14a 
and coupled or fastened to each other by any known means, for example by adhesive bonding, by 
welding or by catching tabs. 
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[20] Fitted into the cavity 17 of the shell 14 is a printed circuit board 18 that extends 
approximately in the mating plane 14a of the said parts 15 and 16. This board 18 has on its front 
face, on the same side as the part 16, electrical connection tracks 19. 

[21] The wall of the part 16 of the shell 14 has a region 16a that extends parallel to the 
printed circuit board 18. An opening 20 is provided through the region 16a. This region 16a 
has, on its inner face, a projecting shoulder 21 surrounding, at a certain distance from, the 
opening 20 and defining a housing 22. 

[22] The semiconductor package 1 is fitted into the cavity 17 of the shell 14 of the 
object 13, between the region 16a of its part 16 and the board 18, in a position such that the front 
surface 8a of its projecting part 8 bears on the internal surface 22a of the region 16a, in the top of 
the housing 22 and in such a way that the rear terminal parts 12 of the electrical connection leads 
bear respectively, in a resilient manner, on tracks 19 of the printed circuit board 18, the lens 10 
thus facing the opening 20. 

[23] The arrangement shown in FIGURE 2 may be obtained in the following manner. 

[24] The part 15 of the shell 14, the printed circuit board 18, the semiconductor 
package 1 and the part 16 of the shell 14 are stacked. With no pressure, the parts 15 and 16 of 
the shell 14 have a gap between them. 

[25] Next, the parts 15 and 16 of the shell 14 are brought together so that they come 
into contact along the mating plane 14a. Having done this, the curved terminal parts 12 of the 
electrical connection leads 6 of the semiconductor package 1 are elastically deformed, making 
them even more curved. Next, the parts 15 and 16 of the shell 14 are coupled and fastened 
together, as indicated previously. 
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[26] The result of the foregoing is that the semiconductor package 1, in a single 
assembly operation, is fitted and held in place in the shell 14 axially by means of a resilient 
effect of the terminal parts 12 of the electrical connection leads in the perpendicular to its front 
and rear bearing surfaces by means of the positioning surfaces determined by the shoulder 21 
that delimits the housing 22 and the part 8 of the package 1, the chip 5 that it contains being at 
the same time connected to the electrical connection tracks 19 of the printed circuit board 18. Of 
course, these tracks are connected to other components carried on or connected to the board 18. 

[27] FIGURE 3 shows an object 23 corresponding to the object 13 of FIGURE 2, into 
which a semiconductor package 24 has been fitted in the same manner. 

[28] This semiconductor package 24 differs from the semiconductor package 1 by the 
fact that its package body 25 carries transverse electrical connection leads 26 which have curved 
rear terminal parts 27 coming into contact with electrical connection tracks 28 provided on the 
front face of a printed circuit board 29 and inner terminal parts 30 that bear in a resilient manner 
directly on pads of a printed circuit chip 3 1 having an optical sensor located to the rear of an 
optical lens 32. 

[29] Although preferred embodiments of the method and apparatus of the present 
invention have been illustrated in the accompanying Drawings and described in the foregoing 
Detailed Description, it will be understood that the invention is not limited to the embodiments 
disclosed, but is capable of numerous rearrangements, modifications and substitutions without 
departing from the spirit of the invention as set forth and defined by the following claims. 
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